Abstract. In this paper, the sedimentary characteristics and sedimentary facies evolution of the Lower Cretaceous in the eastern part of the pear depression are studied by using the logging, drilling, core, earthquake and analysis data. Combined with the theoretical knowledge of sedimentology and petroleum geology. However, the depositional system in this area is complex and the types of sediments are diverse, which makes the oil and gas exploration and resource evaluation have great constraints. Based on the pissus formation and tectonic characteristics, the main sedimentary facies of the study area are fan delta facies, braided river delta facies, meandering river facies and lake facies, and the sedimentary evolution of the study area is obtained.
Introduction
The pear fault depression is located in the southeastern uplift area of the Songliao Basin, with an area of about 2300km 2 . The fault depression is the most thick and deepest fault in the southeast of the uplift. The early faulted complex basin developed by the early Cretaceous [1] , controlled by the western boundary fault. The Lower Jurassic Huoshiling Formation, the Lower Cretaceous Shahezi Formation, Yingcheng Formation and Denglouku Formation, the main lacustrine sediments are deep lake, semi-shallow lake and shore shallow lake, developed dark mudstone, organic matter rich. The fault depression is one of the rift basin rich in oil and gas resources in the southeast uplift area.
Sedimentary Facies Types and Characteristics
Based on the study of logging data and the study of the seismic core, the pear tree fault layer is divided into Shahezi Formation, Yingcheng Formation and Denglouku Formation, in which Shahezi Formation and Yingcheng Formation are the main source rocks (Table 1) .
Fan Delta Phase
Fan delta is a source of alluvial fan, mainly developed underwater under the wedge sedimentary body, is developed in the alluvial fan and water (lake, sea) between the deposition system (W. Nemec, 1988 ). An important feature of the fan delta can be deposited on the road, where the underwater gravity flow is coexisted with the coarse crumbs formed by the traction flow. Gravity flow deposition often occurs in fan delta deposition sequences, indicating a large number of sudden and catastrophic events.
Braided River Delta Facies
Braided river delta braided river delta sedimentary assemblage, braided river delta front facies sedimentary assemblage and delta delta sedimentary assemblage, and also the main reservoir of oil and gas accumulation. Braided river delta in this area is mainly developed in the Denglouku reservoir deposition period; mudstone to gray, gray-green-based, braided river sandstone gravel has a certain sorting, rounded roundness, but the ball is poor, Mainly in conglomerate, sand and conglomerate.
Meandering River
The meandering river is the geomorphic characteristic of the river ripening stage, the river bending index is more than 1.5, the river is stable and the lateral erosion and the accumulation effect are the main. The form of transport to suspension load-based, so the sediment smaller, mainly to the sand, and more development in the river downstream. The subfacies included in the meandering river facies are river bed subfacies (river bed sedimentation, side beach sediments), embankment subfacies (natural dike deposits, burst fan deposits), river diffuse subfacies, oxbow lake facies. 
Lake Facies
The lake is a region where the terrain is relatively low and flowing on the continent. According to the flood surface, the dry surface and the wave base, the lake facies is divided into the lake facies, the shallow lake subfacies, the semi-deep lake subfacies and the deep lake subfacies, which are roughly in the form of zonal distribution. Can be divided into the lake sub-phase. In this study, we observed the core data of 80 wells and established 8 typical single-well sedimentary microfacies of different blocks. Five sedimentary profiles were prepared. On this basis, And the sedimentary facies of the reservoirs, the microfacies types of various types of sand bodies are determined, and the characteristics of various microfluid logs are analyzed. Then, all the wells in the whole area are divided according to the sedimentary characteristics and logging facies analysis.
Distribution Characteristics of Sedimentary Systems Longitudinal Development and Evolution of Sedimentary Facies
The Upper Jurassic Huoshiling Formation in this area is mainly deposited in the deep concave area, the deposition rate is faster, the other areas are eroded, the residual thickness is thin or completely eroded. At this time, the whole Songliao Basin is in arid environment, and the fan delta-based sedimentary sediments are deposited in the southeastern slope zone of the pear fault depression. The fan is mainly in the local deep fault zone and other negative structures within the deposition, the positive structure of the majority of areas in the deposition of intermittent or erosion. In the late stage of the Huoshiling Formation, the deep faults were filled and filled, and the lake surface descended and the whole area was eroded. Until the Shahezi Formation, the area began to accept the deposition, forming a new round of fan delta deposition directly covering the denuded surface. At the end of the sediments of the Shahezi Formation, the tectonic stress is affected by the regional tectonic stress, and the rift basin is re-eroded until the sedimentation is carried out. During the period of Denglouku, red, magenta mudstone and coarse debris sediments such as gravel sandstone and sandstone are mainly deposited. At the end of the Denglouku Group, the area was subjected to uplift and denudation at the end of the period, and the formation of the fault depression occurred to the depression. The pyroxene group after the deposition of the construction of a wide range of contiguous distribution. After several tectonic movements, the southeastern slope area of the pear depression was in the Qingshankou Formation and the Nenjiang Formation at the southeastern margin of the deep lacustrine-semi-deep lake in the Songliao Basin. Finally, after the end of the Nenjiang Formation tectonic return, the whole area uplift once again accept a long time weathered erosion.
Planar Distribution Analysis of Sedimentary Facies
During the initial stage of fault depression, the faulted sag, subwa depression center and the faulted high heights controlled the three fan deltas in the north, central and southern parts of the fault. The western part of the fault formed the steep slope underwater fan, and the stratum was deposited in the north the fault is controlled by the fault. Deep lake-semi-deep lake phase only in the mulberry tree fault, the elm tree fault, and Shuanglong sub-depression and other development; in the mulberry tree fault along the side of the steep ridge along with the deposition of broken roots, coarse debris fan body development, The detrital matter from the east and the north is deposited in the lake basin to form fan-delta sediments that are distributed around the denuded area and along the fault distribution. Especially in the central tectonic line, fan delta sand body stacked contiguous.
The depositional system of the Shahezi Formation is characterized by intense spreading and expansion of the Shahezi Formation, and the large-scale tectonic faults such as mulberry trees are intense and the stratum is rapidly deposited and overlying the Huoshiling Formation. Which formed a large and medium fan delta deposition system with the Sangshutai depression as the source of deep lake-semi-deep lake, northern, eastern and northwest. In addition, the sand bodies are widely distributed under the action of the frequent erosion of the lake waves, forming the sandy sand, and due to the late strike-slip effect of the small-wide-Shuanglong fault, the northern fan delta the sand is migrated from south to north, and is connected with the eastern fan delta sand. The northern and eastern strata of the lake basin suffered severe post-erosion.
The sedimentary system of Yingcheng Formation is the flattening stage of Yingcheng Formation.
The area of lake water is increased and the area of shallow lake is obviously increased. The terrigenous debris is transported from the edge of the basin to the center of the lake basin. The overall sedimentary characteristics of Yingcheng Formation inherited the sedimentary characteristics of Shahezi Formation. The main development of deep lake -semi-deep lake, shore shallow lake, underwater fan and braided river delta sedimentary combination, braided river delta is mainly distributed in the northern Yang Dachengzi slope and southeastern Qindong-small city slopes, this period The distribution of sand bodies in the southeastern area is widened, but the area of the sand body and the range of the fan are changed in the southeastern part of the sandstorm. Delta sand bodies are more developed than Shahezi Formation, while northern and eastern sand bodies are also more developed and contiguous. At the same time, the deep development of deep lake-semi-deep lake and underwater fan near the Sangshutai fault. The sedimentary system of Denglouku Group is the transitional stage of the basin from the fault depression to the depression, and the water body is further expanded and the water depth is more shallow. Weakening the control effect of fracture on sediments, and the main sediments are transformed from deep lake to semi-deep lake to alluvial plains and shallow lakes which dominate the river. The lithology is mainly composed of purple, brown black mudstone powder, medium sandstone, coarse sandstone and light gray black, black mudstone interbeds mainly north slope zone and southeast slope zone delta front fan body piece, sand body range is wider; The south is predicted by the earthquake phase growth of the delta fan.
Conclusion
(1) In general, the Huoshiling sedimentary period is at the initial stage of fault depression, forming fan delta-based sedimentary facies. The sedimentary system of each stratum was analyzed. The sedimentary facies of the sediments in this area are complex, the sedimentary types are varied, the sedimentary facies of the two sections, the second part of the spring, the spring section, the Denglouku reservoir group, the Yingcheng group and the Shahezi Formation are the lake facies, the meandering river, the braided river delta Phase, Yingcheng Formation and Shahezi Formation are fan delta facies.
